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JP 


INTl 




JP 


INT4 


INT2 


K 


1,4 




TN 


I,X'80' 




JP 


TRP 




JP 


1NT5 


# INDIRECT 


POINTERS 


PTR4 


JP 


CI02 


PTRl 


JP 


MIIL3 


PTR2 


JP 


D1V3 



GEI mwEP ADDRESS AND RESET LINK 

no A RETURN JUM P 

GEI INIERNAL SlAIliS 

CLbAROl^ AND M 

CONSOLE INItERRUPT OR TRAP 

YES 

SPARE 

YES 

REAL Ti ML CLOCK 

YES 

MEMORY PROTECT 

YES 

MEMORY PA"RiTY 

YES 

MEMORY BOIJNiDARY 

YES 

POWER FAIL 

YES 

CONSOLE HALt 

YES 

REAL TiMb CLOCK 
NO 



GET INTERNAL S T A J U S 

POWER RESTART 

NO 



INDIRECT FROM 



ORG 



?>12 



INDIRECT 
INDIRECT 

BOARD 3 



FROM 
FROM 



CIO 
CIO 
CIO 



OR 
TO 
TO 



10 10 CIO? 

MULTIPLY 

DIVIDE 



200 


1780 


201 


1C62 


202 


1C40 


203 


3F80 


204 


2C6b 


205 


15DE 


206 


2C84 


207 


ACE3 


208 


8879 


209 


A 3 


20A 


AC6B 


20B 


BOBl 


20C 


ACFO 


20D 


4004 


20E 


15DL 


20F 


1C3B 


210 


2800 


211 


2C90 


212 


15Dt 



• SECONDARY 


OP CODE 


SP, 


LS 


X'tiO' 


MDL. 


JP 


MUL 


CPA. 


JP 


CPA 


• INTERRUPT 


OPTIONS 


PWRF 


AF 


OV,X'80' 




LF 


S1,X'8E' 




JP 


INTl 


1NT4 


LF 


Sl,X'a4' 




RN 


SI. l,H 




AT* 


OL,I,T,C 




W 


FO,H 




RN* 


S1,D.H 




CT 


FO.L,T,C 




U 


S1,I,H 




TZ 


F0,X'O4' 




JP 


INTl 




JP 


CIO? 


INTt) 


LF 


OL.X'OO' 




LF 


S1.X'9D' 




JP 


INTl 



TABLE 



SPECIAL (ERROR HALT) 

MULTIPLY/OIVIDK 

COMPARE 



(PWFL/RESTART AND RTC) 

SE1 FLAG FOR POWER FAIL 



SEI COUNTER ADDRESS 

GET LOWER HALF 

ADD rXNn "SET COND CODE 

PUT BACK 

GET UPPER HALF 

ADD CARRY AND SET COND CODE 

PUT BACK 

COUNTE R Z ERO 

YES. GO 10 SFRVICE ROUTINE 

NO 

CLEAR OL 

SEI ADDRESS 



213 



2CFC 



• CONCURRENT INPUT-OUTPUI 
CIOl LF S1.PTR4 



INDIRECT RETURN 
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214 


70D0 


CIO 


K 


F0,13 


ACKNOWLEnOfc REOUFST 




215 


100 
1200 




L 
LH 


x'.oq«_ 

X '00 • 


NOP 




216 


SET FOR PAGE ZERO 




217 


B120 




C 


in 


GET ADDRESS 




218 


7U8 




K 


F0.8 


CLEAR 




219 


F15Q 




It 


J*j.c 


ADJUST AND REMOVE I/O 


FIL AG 


21A 


A103 




RN 


I 






21B 


BE20 




G 


S3,T 


GET CURRENT LOWER 




21C 


A14B 




RN« 


fat 






21D 


B022 . 




CM 


FOjT 


GET CURRENT UPPER 




21E 


5001 




TN 


FO.X'Ol' 


INPUT 




21f 


lC3t) 
Afc03 




JP 
RN 


C!04 
S3 


YES 




220 






221 


B020 




C 


FO,T 


WAIT FOR DATA 




222 


70A0 




K 


F , 1 


OUTPUT 




223 


1C24 




JP 


CI 03 


DELAY 




224 


8E40 


C103 


1 


S3 


ADJUST CURRENT LOWER 




225 


7080 




K 


F0,8 


CLEAR 




226 


1200 




LM 


X'OO' 


SET FOR PAGE ZERO 




227 


A16B 




RN« 


IiD>H 


. QEX_CJJRRENT UPPER 




22fl 


BOAl 




CT 


FO,L.T 


ADJUST 




229 


AlFO 




W 


1,I.H 


FULJACK 




22A 


AlCR 




RN« 


I, 1 


GET LNDONG LOWER 




22B 


9E3B 




S» 


S3,T.C 


iiQM£M£_i.i) w. J y I E s 




22C 


A153 




WN 


1 >U 


STORE CURRENT LOWER 




2?D 


CfcOl 




MT 


S3 






22E 


A14B 




HN« 


I,D 


GET CURRENT lipPER 




22F 


Bb20 




C 


S3,T 






230 


A1C3 




RN 


I, I 


GET ENDING UPPER 




231 


9EBD 
4006 




S 
IZ 


S3,L,T,C 
f 0,X'06' 


COMPARE HIGH BYTES 




232 


RESULT < 




233 


15A1 




JP 


I04A 


..Q£LII!...M.COND PAGE TO 


EXIT 


234 


F12 




H 


l,R 


ADJUST DEVICE ADDRESS 




235 


F161 




HT 


I , I » R 


PUT IN FUNCTION CODE 




236 


2109 




LF 


I.X'fl9' 


OUTPUT FROM A COMMAND 




237 


15811 




JP 


FUN 


DISCONNECT DEVICE 




238 


CAOS 


C102 


MN 


PL 


GET CURRENT INSTRUCTION 


239 


AB02 
140E 




KM 
JP 


PU 
RNI2 






23A 






238 


70E0 
1000 


CI04 


K 
L 


F0,14 
X'OO' 


INPUT 




23C 


NOP 




23D 


AE13 




UN 


S3 


STORE INPUT DATE 




23E 


B021 




CT 


FO,T 


GET INPUl BYTE 




23F 


1C24 




JP 


CI03 


— 






A902 


# 

• COMPARE 
CPA RM 


OU 






240 


GET AN OPERAND 




241 


5108 
1C45 




TN 
JP 


l»X'a8' _ 
CPl 


VARIABLE 




242 


NO 




243 


5F01 




TN 


0V,X'01' 


W= OR 1 




244 


1C4A 




JP 


CP2 


YES 




245 


BC20 
8843 


CPl 


C 
IN 


^1*T 






246 


OL 






247 


A982 
5108 




RM 
TN 


OU,L 
I,X'08' 


GET AN OPERAND 




248 






249 


1C60 
5F02 


CP2 


JP 
TN 


CP7 
OV,X'02' 






24A 


W < 2 




24 B, 


lC5t 
8U20 





_..J_P 
C 


CP6 


YES 




24C 


S2,T 






24D 


9843 




IN 


OL 
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24E 


A9a2 


24F 


Bt2(l 


2t>0 


8843 


2^1 


A982 


252 


9638 


253 


CLOl 


254 


97H8 


255 


cum 


256 


94B8 


257 


5F01 


258 


lC5n 


259 


CCOl 


25A 


95B8 


25B 


400? 


25C 


14flC 


25D 


147B 


25E 


9438 


25F 


1C57 


260 


9438 


261 


1C59 


262 


864B 


263 


A98A 


264 


CB03 


265 


B820 


266 


A9Q2 


267 


2D10 


268 


B920 


269 


4108 


26A 


lC8b 


268 


C401 


26C 


8620 


26D 


C501 


26E 


B720 


26F 


5560 


270 


1C79 


271 


D660 


272 


8640 


273 


D760 


274 


8780 


275 


D860 


276 


804(1 


277 


0960 


278 


8980 


279 


2CFU 


27A 


2400 


27B 


2600 


27C 


4008 


27D 


1C14 


27F 


5601 


27F 


1C85 


280 


C801 


281 


8420 


282 


C901 


283 


85B0 


284 


5001 


285 


F508 


286 


F5A0 


287 


F4A0 



CP3 



CP4 



CP5 



CP6 



CP7 



RM 

C 

IN 

KM 

S» 

MT 

S» 

MT 

S* 

TN 

JP 

MT 

S» 

TZ 

JP 

JP 

S» 

JP 

S» 

JP 



» MULTIPLY 

MUL IN* 
RM« 
MN 
C 

RM 
LF 
C 

TZ 
JP 
MT 
C 

MT 
C 

TN 
JP 
X 
I 
X 
A 
X 
I 
X 
A 

MlILl LF 
LF 
IF 

M ij L 2 1 Z 
JP 

MUL3 IN 
JP 
MT 
A 

MT 
A 
TN 

MUL4 h» 
H 
H 



OU.L 

S3,T 

(jL 

OII.L 

HL,T,C 

S3 

LUJ,L,T,C 

S2 

AL.L,T,C 

nV.X'Ol* 

CP5 

SI 

AU,L,T,C 

F0,X'02' 

RNl 

SFT 

AL.T.C 

CP3 

al.tVc 

CP4 



OL 

OU.L 

OL 

OL.T 

OU 

S2,X'1 0' 

OU.T 

I,X«08' 

DIV 

AL 

BL,T 

AU 

BU.T 

AU.X'BO' 

MULl 

HL.T.F 

ML 

BU,T,F 

BU.L 

()L,T,F 

OL 

OU.T.F 

nu.l 

Sl.PTRl 

AL,X'00' 

AU.X'OO' 

F , X ' H ' 

CIO 

BL.X'Ol' 

MUL 4 

OL 

AL,T 

OU 

AU.L.T.C 

F , X 

AU 

A U , L , R 

AL.L.R 



OFT AN OPERAND 



GET AN OPERAND 
COTlPARF WTTH BL 



COMPARE WllH BU 

COMPARE WITH AL 
W= OR 2 
YES ^ 

compTre with AU 

result negative 

yes" 

no, sfj overflow 

compare with al 

COMP'ART^WTTH AL 



GET MULJIPLIER OR DIVISOR 

S ET S HIFT COUNT 
MULTIPLY 



NO 

MOVE A TO B 



A NEGATIVE 

NO" 

2'S COMPLEMENT 



MULTIPLIER AND 
MULTIPLICAND 



01 



INDIRECT RETURN 
CLEAR A 

CONC"liRRENT REQUEST 

YES 

B ReGlStER ODD 

NO 

ADD PARTIAL PRODUCT 



OVERFLOW SET 
SET LINK ^ITU SIGN 
SrilFT PRODUCT RIGHT 1 
WITH SIGN EXTENDED 
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2B8 


F7AD 


289 


F6A0 


2BA 


9IJ5 


28B 


5004 


2«C 


1C7C 


28D 


140C 


2eE 


2l)B0 


28F 


1680 


290 


2CFE 


291 


C501 


292 


D938 


293 


5002 


294 


1690 


295 


F600 


296 


F780 


297 


F480 


298 


F58fl 


299 


4008 


29A 


1C14 


29B 


ceoi 


29C 


0420 


29D 


C9fll 


29E 


05Afl 


29F 


D539 


2A0 


5DnF 


2A1 


ICBF 


2A2 


1680 


2A3 


4002 


2A4 


1CA7 


2A5 


1690 


2A6 


8640 


2A7 


9U50 


2A8 


5004 


2A9 


1C95 


2AA 


C410 


2AB 


C590 


2AC 


4004 


2AD 


ICBA 


2AE 


D738 


2AF 


4002 


2B0 


1C99 


2B1 


C401 


2R2 


0838 


2B3 


C5ni 


2fi4 


09B8 


2H5 


4 04 


2R6 


IC99 


2B7 


4780 


2B8 


ICBC 


2B9 


140C 


2BA 


5980 


2RB 


140C 


2BC 


8640 


2H11 


8790 


2Bt 


1479 


2PF 


51)8 


2C0 


ICAA 


2C1 


CU67 



DIV 



DIVl 



DIV2 



D1V3 



DIV4 



D1V5 



D1V6 



DIV7 



niV8 



DIV9 



H 


HU,L,R 


H 


BL»L,R 


I) 


S2,C 


TN 


F0,X'04' 


JP 


MUL2 


vJP 


RNl 


IDE 




LF 


S2.X'80' 


LU 


X'BO' 


LF 


S1,PTR2 


MT 


AU 


X» 


OU.T.C 


IN 


F0,X'02' 


LU 


X'90' 


H 


BL 


H 


BU,L 


H 


AL,L 


H 


AU.L 


IZ 


r , X ' 8 ' 


JP 


CIO 


MT 


OL 


E 


AL,2 


MT 


OU 


E 


AU.IO 


XT» 


AU,T,C 


TN 


S2,X'nf • 


JP 


l)IV9 


LU 


X'80' 


TZ 


ro,x'02' 


JP 


niv5 


LU 


X'90' 


I 


BL 


D 


S2,C 


IN 


FO,X'04' 


JP 


DIVl 


M 


AL.C 


M 


AU»L,C 


TZ 


F0,X'04' 


JP 


DIV7 


X» 


BU,T,C 


TZ 


F0,X'O2' 


JP 


1)1 V2 


MT 


AL 


F» 


0L,3 


MT 


AU 


E» 


0U,11 


TZ 


F0,X'04' 


JP 


D1V2 


TZ 


BU.X'8U' 


JP 


DI V8 


JP 


RNI 


TN 


OU,X'80' 


JP 


RNI 


1 


BL 


A 


BU.L.C 


JP 


OCK 


TN 


S2,X'BU' 


JP 


l)IV6 


OS 


S2,T,F 



REDUCE SHIFT COUNT 

COUNT ER ZER O 

NO 

YES 



FIRST TIME FLAG 
.SEI_ FJ^_ ADD ^ 
INDIRECT RETURN 

TEST SIGNS 
SlGliSJUKE 
YES, SET FOR SUB 
SHIFJ LEFT 1 



CQJnC.URRENT REQUEST 

YES 

PERFORM ARITHMETIC 



COM.PA.RF SIGNS 

FIRST OR LAST TIME THROUGH 

_YES 

SEI FOR ADD 

SI GNS ALIKE 

NO 

SET FOR SUB 

DEVELOP A QUOTIENT BIT 

REDUCE SHIFT COUNT 

SHIFT COUNT ZERO 

NO 

LObK AT REMAINDER 



REMAINDER ZERO 

YES 

COMPARE QUOTIENT SIGN 
REMA INDER SIGN CORRECT 
NO, DO A CORRECTION CYCLE 
REMAINDER EOUAL TO DIVISOR 



ARE„IHEY EQUAL 

YES, DO A CORRECTION CYCLE 

QUOTIENT NEGATIVE 

YEST'INCREMENT QUOTIENT 

NO _ 

D I VTSOR NEGATIVE 

NO 

YES, INCREMENT QdOTIFNT 

CHECK FOR OVERfLOW 

FIRST TIME THROUGH 

NO 

SEI OR REMOVE FLAG BIT 



35 



2C? 


Dl)2(l 


2C3 


5D80 


2C4 


147B 


2C5 


2D10 


2C6 


1CA2 



X 

TN 

JP 

IF 

JP 



S?.T 

S2,)('8(i' 
SET 

S2,X'l(l' 
ni V4 



COMPARt WITH REMAINDER SIGN 
WAS A QUOTIENT BIT DEVELOPED 
YES/SET OVERFLOW AND EXIT 
SET SHIFT COUNT 
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THIS ROUTINE FOR USE FROM FRONT PANEL ONLY 



_S P E CXA L_.RJDS TO PERWIT READING ftND WRITING 
KF>ORY EASILY FROH THE FRONT PANEL 



SENSE SWITCH 4 OFF- READ FROM MEMORY 
SENSE_,SWITCH 4 ON- WRITE INTO MEMORY 



ENTRY POINT OF THIS ROUTINE IS 2F0 



MEMORY AUDRESS-l I S PLACED INTO FILES 8 AND 9 

LOW ORHEP 8 HITS OF ADDRESS ARE PLACED INTO FIIE 8 
H I GH ORDER 7 BITS OF A DDRESS ..ARE PLACED INTO FILE 9 



A F TER A READ. TH E LOCATION MAY BE MOD IFIED 
BEIORE EXAMINING THE NEXT LOCATION 



2EF 


17811 


2F0 


7010 


2F1 


884j 


2F2 


8982 


2F3 


4002 


2F4 


ICFC 


2F5 


AUOO 


2F6 


1780 


2F7 


B020 


2F8 


7010 


2F9 


5002 


2FA 


ICFl 


2FB 


lOflU 


2FC 


7070 


2FD 


IIFF 


2FE 


A 010 


2FF 


ICEF 



ESS 



WRI 



ORG 

LS 

K 

IN 

AM _. 

TZ 

JP 

R 

LS 

C 

K 

TN 

JP 

L 

K 

LT 

W 

JP 

END 



X'2E 

X'80 
F ^ 1 
OL 
_l.lUj.L 
FO,X 
WRI 
FO 

-X„' 8 
FO.T 
F , 1 

ro,x 

ESS* 

X ' 00 

F0,7 

X'FF 

FO 

ESS- 



02' 



'02' 
1 



WAIT FOR OPERATOR 
EXAMINE SE NSE SWITCHES 



SET MEMORY ADDRESS 



SWITCH 4 ON 
YES. 00 STORE 



READ 
WAIT 



FOR OPERATOR 



DISPLAY MEMORY DATA 
EXAMINE SWITCHES AGAIN 



MODIFY CURRENT LOCATION 

NO 

NOP, RINH MAY NOf PRECEED NExTTOMMAI 

ENABLE FRONT PANEL 

EN1ER LOW ORDER 8 COMMAND SWITCHES 

WRITE 

GO CHFCK SWITCHES 
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